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(54) MANUFACTURE OF IC PACKAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid connection defects between 
a build-up multilayer board to an IC chip. 

SOLUTION: An insulation layer 15 of the same depth as that of an 
IC chip 1 1 is formed on a core 13, the IC chip is fitte ; d in a cavity 
16 of the insulation layer 15 with its surface up at pads 12, and 
adhered to the core 13. A photosensitive resin layer 18 is formed 
on the same plane, formed by the surface of the IC chip 1 1 at the 
pads 12 and top surface of the insulation layer 15, and 
photoetched to form vias f via-conductors 20 and inner layer wiring 
pattern 21 are formed by plating from above them. Forming of the 
photosensitive resin layer 18, forming of the vias, and forming of 
the via-conductors 20 and inner layer wiring pattern 21 are 
repeated to form a build-up multilayer board 17 on the IC chip 1 1. 
A solder paste is printed on the top end portions of the via- 
conductors 20 of the topmost layer and molten by the reflow to 
form solder bumps 22. 
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[Claim(s)] 

[Claim 1] The manufacture approach of the IC package which forms a wiring layer with plating from 
on that, repeats successively formation of said photopolymer layer, formation of a beer hall, and 
formation of a wiring layer, and forms a build up multilayer substrate on said IC chip henceforth after 
turning the pad side of IC chip upward, forming a photopolymer layer on that pad side, carrying out 
photo etching of this photopolymer layer and forming a beer hall. 

[Claim 2] While forming the insulating layer of the same thickness as said IC chip on core material 
After forming the cavity which inserts said IC chip in this insulating layer, turning a pad side upward, 
inserting in said IC chip in said cavity and joining to the top face of said core material, The 
manufacture approach of the IC package according to claim 1 characterized by forming said build up 
multilayer substrate on the same flat surface formed on the pad side of said IC chip, and the top face of 
said insulating layer. 

[Claim 3] The manufacture approach of the IC package according to claim 1 or 2 characterized by 
forming a solder bump in the front face of said build up multilayer substrate, and carrying in a wiring 
substrate using this solder bump. 

[Claim 4] The manufacture approach of the IC package according to claim 2 characterized by using a 
metal plate as said core material. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the IC package 

constituted using a build up multilayer substrate. 

[0002] 

[Description of the Prior Art] The densification of the wiring consistency of the substrate carrying IC 
chip and many pin-ization have been an important technical technical problem with 
high-performance-izing and a miniaturization of IC chip in recent years. There is a build up multilayer 
substrate as an example of current and the high density mounting board put in practical use. that top 
after this thing's forming the photopolymer layer of an epoxy system on the glass epoxy group plate 
used as a core substrate and forming a beer hall in this photopolymer layer by the photo etching 
method to copper plating - a inner layer conductor pattern and beer - a conductor is formed, and 
henceforth, the same process is repeated successively and it multilayers. 
[0003] 

[Problem(s) to be Solved by the Invention] There is an inclination which the number of laminatings of 
a build up multilayer substrate increases with high-performance-izing of IC chip in recent years, and 
there is an inclination for the irregularity on the front face of a substrate produced with the thickness of 
a inner layer conductor pattern to become large, in connection with it. For this reason, if the surface 
mount of the IC chip is carried out by flip chip bonding (C4) on a build up multilayer substrate with 
many laminatings, it will become easy to generate a faulty connection with the irregularity on the front 
face of a substrate. For this reason, the present build up multilayer substrate had brought a result to 
which the number of laminatings will be restricted from the need of lessening irregularity on the front 
face of a substrate, and high density wiring-ization is restricted. 

[0004] This invention is made in consideration of such a situation, therefore the purpose is in offering 
the manufacture approach of the IC package which can prevent the faulty connection of IC chip, 
corresponding to the increment in the number of laminatings of a build up multilayer substrate, and 
high density wiring-ization. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture 
approach of the IC package of claim 1 of this invention turns the pad side of IC chip upward. After 
forming a photopolymer layer on that pad side, carrying out photo etching of this photopolymer layer 
and forming a beer hall, A wiring layer is formed with plating from moreover, henceforth, formation of 
these photopolymer layer, formation of a beer hall, and formation of a wiring layer are repeated 
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successively, and a build up multilayer substrate is formed on said IC chip. If it does in this way, even 
if the number of laminatings of a build up multilayer substrate becomes how many layers, the 
component side (the lowest side) of a build up multilayer substrate to IC chip will turn into a flat 
surface without irregularity, and the faulty connection of IC chip and a build up multilayer substrate of 
it will be lost. 

[0006] In this case, while forming the insulating layer of the same thickness as IC chip on core 
material, after forming the cavity which inserts IC chip in this insulating layer, turning a pad side 
upward, inserting in IC chip in said cavity and joining to the top face of said core material like claim 2, 
it is good to form a build up multilayer substrate on the same flat surface formed on the pad side of IC 
chip, and the top face of said insulating layer. If it does in this way, while the area of a build up 
multilayer substrate is expandable with the insulating layer formed in the periphery enclosure of IC 
chip, IC chip can be closed by the build up multilayer substrate, the insulating layer, and core material. 
Moreover, core material plays the role which suppresses the curvature of the build up multilayer 
substrate by hardening contraction of a photopolymer layer. 

[0007] Furthermore, a solder bump is formed in the front face of a build up multilayer substrate, and 
you may make it carry in a wiring substrate like claim 3 using this solder bump. If it does in this way, 
the wiring distance of a build up multilayer substrate and a wiring substrate serves as the shortest, and 
it is low-impedance-ized and is easy to respond also to improvement in the speed of a signal, or high 
density wiring-ization. 

[0008] Moreover, although a ceramic may be used for core material, you may make it a metal plate 
used for it like claim 4. Since heat dissipation nature is good, the core material of a metal plate can be 
used also as radiator material, while having sufficient reinforcement to suppress the curvature of a 
build up multilayer substrate. 
[0009] 

[Embodiment of the Invention] It is BGA (Ball Grid Array) about the following and this invention. 
One operation gestalt applied to the package is explained. First, the structure of the BGA package 24 
whole is explained based on drawing 1 . The IC chip 1 1 turned the field by the side of a pad 12 upward, 
and has pasted it up on the top- face center section of the core material 13 made from a metal plate with 
adhesives 14. On the core material 13, it is formed so that the insulating layers 15 of the epoxy resin of 
the same thickness as the IC chip 1 1 may surround the IC chip 1 1 . The build up multilayer substrate 1 7 
is formed on the same flat surface formed on the field by the side of the pad 12 of the IC chip 1 1, and 
the top face of an insulating layer 1 5. 

[0010] the beer with which the insulating layer of each class is formed in the photopolymer layer 18, 
and the build up multilayer substrate 17 connects between layers to each photopolymer layer 18 -- the 
conductor 20 and the inner layer circuit pattern 21 (wiring layer) are formed. The solder bump 22 
(solder ball) is formed in the front face of the build up multilayer substrate 17, and parts other than this 
solder bump 22 are covered by the solder resist 23. As shown in drawing 2 , alignment of the solder 
bump 22 is carried out to the pad 26 of the wiring substrate 25 (DOTA board), and reflow soldering of 
the BGA package 24 constituted as mentioned above is carried out. Mold resin sinks into the clearance 
between the BGA package 24 and the wiring substrate 25, and the role to which this mold resin joins 
the BGA package 24 and the wiring substrate 25 is played. 

[0011] Next, the manufacture approach of the multi chip module (MCM) of the above-mentioned 
configuration is explained according to the process flow chart of drawing 3 . It plates with gold on the 
front face, using metal plates, such as a copper plate and a stainless steel plate, as core material 13. 
Then, on the core material 13, the photopolymer of an epoxy system is applied by a spin coater etc., 
and the photosensitive insulating layer 15 of the same thickness as the IC chip 11 is formed. Next, in 
order to form a cavity 16 in the center section of the insulating layer 1 5 by photo etching, it exposes to 
an insulating layer 15 (1500mj), and it is immersed for 80 seconds, negatives are developed, and the 
cavity 16 for fitting the IC chip 11 into this insulating layer 15 is formed in an alkali developer 
(NaOH:3%) for this. Then, in order to stiffen an insulating layer 15, UV KYUA is performed by 
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1000mj(s), and further, at 150 degrees C, this insulating layer 15 is heated for 2 hours, and carries out 
heat curing. 

[0012] Then, adhesives are applied to the inferior surface of tongue (a pad 12 side is the field of the 
opposite side) of the IC chip 1 1, the field by the side of a pad 12 is turned upward, and the IC chip 1 1 
is inserted in in a cavity 16, carries out heat desiccation at 150 degrees C for 7 hours, and the IC chip 
1 1 is joined to the top face of the core material 13. The same flat surface is formed by this on the field 
by the side of the pad 12 of the IC chip 11, and the top face of an insulating layer 15, and the build up 
multilayer substrate 1 7 is formed as follows with the usual semiadditive process on this flat surface. 
[0013] First, the photopolymer of an epoxy system is applied to the same flat surface formed on the 
field by the side of the pad 12 of the IC chip 11, and the top face of an insulating layer 15 by a spin 
coater etc., it prebakes for 30 minutes at 90 degrees C, and the photopolymer layer 18 is formed. Then, 
BEKU [ it exposes in the photopolymer layer 18 using parallel light (1500mj) 5 and / 90 degrees C ] for 
30 minutes after exposure again in order to form a beer hall in the photopolymer layer 18 by photo 
etching, next, this photopolymer layer 18 — an alkali developer (NaOH:3%) ~ for example, it is 
immersed for 80 seconds, negatives are developed, and a beer hall is formed in the photopolymer layer 
18. Then, again, UV KYUA is performed by 1000mj(s), further, at 175 degrees C, it heats for 2 hours 
and heat curing is carried out. This forms the layer [ 1st ] photopolymer layer 1 8. 

[0014] Next, it is the front face of the photopolymer layer 18 after making the photopolymer layer 18 
swell for 3 minutes at 70 degrees C KMn04 At 80 degrees C, software etching is carried out for 3 
minutes, and it roughens. Then, the roughening front face of the photopolymer layer 18 is rinsed, and 
after neutralizing, non-electrolyzed Cu plating is performed to the whole roughening front face of the 
photopolymer layer 18. It is a dry film (photographic sensitive film) to the front face of after plating 
and non-electrolyzed Cu plating coat 1 10 degrees C and 4 kgf/cm2 It laminates. Then, only the beer 
and the circuit pattern formation part of the dry films are exposed (80mj), it is immersed in an alkali 
developer (sodium carbonate: 1%), this is developed, and the beer and the circuit pattern formation 
section of the dry films are removed. 

[0015] then, the electrolysis Cu plating from a dry film ~ giving — beer - an electrolysis Cu plating 
pattern is formed in the part corresponding to a conductor 20 and the inner layer circuit pattern 21. 
After plating, after exfoliating a dry film with an acetone, the garbage of non-electrolyzed Cu plating 
coat is removed by etching, using an electrolysis Cu plating pattern as etching resist (mask), thereby -- 
the beer hall of the photopolymer layer 18 — beer - a conductor 20 -- forming -- this beer - while 
making the pad 12 of the IC chip 11 flow through a conductor 20, the inner layer circuit pattern 21 is 
formed in the top face of the photopolymer layer 18. 

[0016] the above process - formation of the photopolymer layer 18 of the 1st layer, formation of a 
beer hall, and beer ~ formation of a conductor 20 and the inner layer circuit pattern 21 is ended, and 
henceforth, the build up multilayer substrate 17 is repeatedly formed on the IC chip 11 one by one 
until it becomes the required number of laminatings about these processes. 

[0017] thus -- if the build up multilayer substrate 17 is formed on the IC chip 11, even if it will not 
form a solder (Pb) bump in the pad 12 of the IC chip 1 1 - a pad 12 - beer ~ it becomes possible to 
carry out direct continuation of the conductor 20, and Pb demand non-used (formation of Pb free) can 
be filled. 

[0018] the solder resist 23 of photosensitivity [ top face / whole / of after formation of the build up 
multilayer substrate 17, and the build up multilayer substrate 17 ] - a spin coater etc. - applying - 
this - exposure - developing negatives - the beer of the maximum upper layer - the upper limit part 
of a conductor 20 is exposed from the coat of the solder resist 23 of the top face of the build up 
multilayer substrate 17. and the beer of the maximum upper layer after carrying out heat curing of the 
solder resist 23 - soldering paste is screen-stenciled into the upper limit exposure part of a conductor 
20, melting of this is carried out by the reflow, and the solder bump 22 is formed. Of the above process, 
the BGA package 24 of the structure shown in drawing 1 is formed. 

[0019] Then, alignment of the solder bump 22 of the BGA package 24 is carried out to the pad 26 of 
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the wiring substrate 25, after carrying out reflow soldering, mold resin is sunk into the clearance 
between the BGA package 24 and the wiring substrate 25, and the BGA package 24 and the wiring 
substrate 25 are joined. Thereby, the multi chip module (MCM) of the structure shown in drawing 2 is 
manufactured. 

[0020] By the way, the build up multilayer substrate 17 plays the role with which the core material 13 
suppresses the curvature of this substrate with the structure of drawing 1 , although it is easy to 
produce curvature by hardening contraction of the photopolymer layer 1 8. 

[0021] Since this invention person performed the trial which evaluates the effectiveness that the core 
material 13 suppresses the curvature of a substrate, he shows the test result in the next table 1 . 



[0022] 



[Table 1] 








1 


mm®. 


500 0± 150«m 


2 


Cufi : JP£ 0. 4mm 


10OO±100«m 


3 


CuS : ff3 1 . Omm 


30±5//m 



[0023] The size of each sample used for this trial is 800 micrometers in 88mm[ 88mm by ] x thickness. 
Cu plate with a thickness of 1.0mm was used [ sample NO.l ] for sample NO. 3 by sample NO.2 as 
core material, using Cu plate with a thickness of 0.4mm as core material, using a resin plate as core 
material. When it measured the ten amounts of curvatures at a time, respectively, to the amount of 
curvatures having been 5000** 1 50 micrometers, in sample NO.2 (Cu plate with a thickness of 0.4mm), 
the amount of curvatures is 1000**150 micrometers, and, as for sample NO.l (resin plate), the amount 
of curvatures decreased to one fifth of sample NO. 1 about each sample. Furthermore, the amount of 
curvatures is 30**5 micrometers, and, as for sample NO.3 (Cu plate with a thickness of 1.0mm), 
curvature was suppressed effectively. 

[0024] In addition, although there is an advantage from which the heat dissipation effectiveness is also 
acquired with the curvature prevention effectiveness as core material if metal plates, such as Cu plate 
and a stainless steel plate, are used, it is not limited to a metal plate but a ceramic plate, a glass plate, a 
strengthening resin plate, etc. may be used. Moreover, the insulating layer of the periphery enclosure 
of the IC chip 1 1 may be formed in core material and one. Furthermore, you may make it join two or 
more IC chips on core material. 
[0025] 

[Effect of the Invention] Since the build up multilayer substrate was formed on IC chip according to 
the manufacture approach of the IC package of claim 1 of this invention so that clearly from the above 
explanation Even if the number of laminatings of a build up multilayer substrate becomes how many 
layers, while being able to prevent poor junction of IC chip and a build up multilayer substrate Even if 
it does not form a solder (Pb) bump in IC chip, IC chip and a build up multilayer substrate can be 
connected, and Pb demand non-used (formation of Pb free) can be filled. 

[0026] Furthermore, in claim 2, since the insulating layer of the same thickness as IC chip was formed 
on core material, while the area of a build up multilayer substrate is expandable, the curvature of a 
build up multilayer substrate can be suppressed by core material, and, moreover, IC chip can be closed 
by the build up multilayer substrate, the insulating layer, and core material. 

[0027] Moreover, in claim 3, since the solder bump was formed in the front face of a build up 
multilayer substrate, it can mount in a wiring substrate by the BGA method, and can respond to 
high-density-assembly-ization. 

[0028] Moreover, in claim 4, since the metal plate was used as core material, both the curvature 
depressor effect and heat dissipation nature of a substrate can be raised. 
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